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[51] ABSTRACT 
A transition adapter for terminating ?at power cable 
includes at least a stamped and formed member having 
opposed plate sections between which an end or an 
edge portion of the cable is receivable to be terminated. 
The plate sections have opposing cooperating terminat 
ing regions comprised of a plurality of alternating wave 
shapes and relief recesses, with each wave shape aligned 
with a recess of the opposing terminating region. When 
the plate sections are urged together under sufficient 
force, shearing edges along each side of each wave 
shape shear the cable conductor by cooperating with 
shearing edges of the adjacent wave shape of the oppos 
ing terminating region, scissors-fashion. Crests of the 
wave shapes deflecting the sheared cable portions into 
the opposing relief recesses, forming a series of inter 
locking wave joints across the intermeshing terminating 
regions and terminating the cable between the plate 
sections. The wave crests de?ect integral strips of con 
ductor out of the plane of the cable, exposing sheared 
conductor edges for electrical connection therewith 
such as with solder. Softer metal insert members may be 
secured to and along outer surfaces of the plate sections 
to engage and form gas-tight electrical connections 
with substantial surface areas of the sheared conductor 
edges. 

5 Claims, 8 Drawing Sheets 
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ELECTRICAL TERMINAL FOR WAVE CRIlVIP 
TERMINATION OF FLAT POWER CABLE 

REFERENCE TO RELATED APPLICATION 

This is a Continuation Application of U.S. patent 
applications Ser. Nos. 07/l93,852 and 07/194,063 ?led 
May 13, 1988 now U.S. Pat. Nos. 4,859,204 and 
4,859,205, and Ser. No. 07/298,259 ?led Jan. 13, 1989, 
Patent No. 4,867,708 which is a Continuation Applica 
tion of Ser. No. 07/ 193,458 ?led May 13, 1988 now 
abandoned which was a Continuation-in-Part Applica 
tion of US. patent application Ser. No. 07/050,793 ?led 
May 14, 1987 now abandoned and continued as Ser. No. 
07/236,313 ?led on Aug. 23, 1988, Patent No. 4,834,673. 

FIELD OF THE INVENTION 

The invention relates to electrical terminals and more 
particularly to the termination of terminals to ?at power 
cable. 

BACKGROUND OF THE INVENTION 

U.S. Pat. No. 4,834,673 discloses a transition adapter 
which is secured onto a ?at power cable by being 
crimped thereto, and the adapter includes one or more 
contact sections to be engaged with corresponding 
contacts of an electrical connector to transmit power 
from the cable to the connector. The cable is of the type 
entering commercial use for transmitting electrical 
power of for example 75 amperes nominal, and includes 
a ?at conductor one inch wide and about 0.020 inches 
thick with an extruded insulated coating of about 0.004 
to 0.008 inches thick over each surface with the cable 
having a total thickness averaging about 0.034 inches. 
The metal of the ?at conductor is for example of Cop 
per Alloy 110 and the insulation is for example TEF 
ZEL thermoplastic resin known as polyethylene-co-tet 
ra?uoro-ethylene copolymer (trademark of the E. I. 
DuPont de Nemours and Company, Wilmington, Del.). 
The transition adapter of includes a pair of plate sec 

tions hinged together at the forward or terminal end of 
the adapter, and a still-insulated end or edge portion of 
the cable is to be crimped therebetween. At a selected 
location forwardly of the cable~crimping region at least 
one of the plate sections is bent at an angle away from 
the other so that the plate sections are facing each other 
at an angle and are thus spaced apart to receive the 
cable end or edge therebetween. A plurality of lances 
extend from one plate section toward corresponding 
apertures in the other so that upon pressing the plate 
sections together the lances penetrate through the ca 
ble. The lances are then received through the apertures 
and the ends thereof are bent over and against the outer 
surface of the other plate section, being bent over by 
tool means or by being curled around by integral arcu 
ate guides at each aperture. By penetrating the cable a 
plurality of electrical connections are formed ‘between 
the adapter and sheared conductor edges of the cable. 
By being stamped from sheet metal of an appropriate 
alloy, the lances are preferably de?ned by shear edges 
and penetrate through the insulation and also the con 
ductor of the cable in cooperation with the lance 
receiving apertures which preferably include at least 
one shear edge against which the cable is pressed during 
penetration by the lances. Additional electrical connec 
tions are made by a plurality of barbs which penetrate 
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2 
the cable insulation to engage and bite into the cable 
conductor. 

It is desirable to provide an adapter having means for 
shearing through a ?at power cable conductor at a 
plurality of locations to provide a plurality of electrical 
connections between the adapter and the cable conduc 
tor wherein the connections are and remain gas-tight by 
reason of stored energy. 

It is also desirable to provide each gas-tight connec 
tion with substantial surface area of engagement be 
tween the adapter and the cable’s conductor. 

It is further desirable to provide elongated gas-tight 
connections to provide greater interconnecting metal 
surface area. 

It is yet further desirable to provide mechanical and 
electrical connective joints between an adapter and a 
?at cable which remain strong and viable and do not 
weaken over long-term in-service use. 

It is still further desirable to provide an adapter of a 
metal alloy compatible with transmission of electrical 
power and which retains its stamped and formed shape 
and its shear edges to penetrate the cable, and also to 
provide an adapter of a metal alloy capable of assuming 
a shape upon termination to the cable which maximizes 
surface area engagement with the sheared edges of the 
cable conductor while retaining stored energy to main 
tain the gas-tight nature of the connections during long 
term in-service use. 

SUMMARY OF THE INVENTION 

The present invention is an adapter crimpable to a flat 
power cable by penetrating the insulation covering the 
cable’s conductor and also shearing through the con 
ductor at a plurality of locations. The adapter is 
stamped and formed of sheet metal and includes a pair 
of opposed plate sections to be disposed along both 
major surfaces of the cable upon termination and which 
include respective opposed terminating regions trans 
versely thereacross, which are formed of one or prefer 
ably several spaced wave shapes. When the plate sec 
tions are urged toward each other and against the insu 
lated flat cable, the wave crests begin to deflect the 
engaged cable portions into relief recesses of the oppos 
ing plate section; simultaneously the shearing edges at 
ends of the wave crests penetrate and tear the insulation 
covering and begin shearing the portions of the cable 
adjoining the crest-deflected cable portions which in 
turn allows substantial further de?ection by the wave 
crest and also elongation of the crest-de?ected conduc 
tor portions. The sheared conductor edges of the crest 
de?ected cable portions are thus pushed out of the plane 
of the cable and are exposed along substantial lengths 
such as 0.25 inches to be electrically joined such as by 
being soldered to the adapter, or by a soft copper 
adapter portion being staked and thereby deformed 
tightly against the exposed conductor edges. The plate 
section maintains a mechanical attachment to the cable 
by reason of the end portions shearing edges of the 
wave shapes tightly engaging the sheared edges of the 
cable conductor at the ends of the crest-de?ected con 
ductor portions; additional retention means may be used 
such as conventional lances penetrating the cable and 
bent over along the far side, or tabs bent over about the 
side edges of the cable. 

In a second embodiment, the adapter includes a body 
member having a pair of opposed plate sections each 
having at least one terminating region transversely 
thereacross, with the terminating regions of the op 
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posed plate sections being associated in opposing pairs. 
Each terminating region of the pair is formed of alter 
nating wave shapes and relief recesses, and the plurality 
of wave shapes of one plate section extend toward the 
other plate section and are spaced from each other by 
the relief recesses, with the wave shapes of one plate 
section corresponding with the relief recesses of the 
other. Each wave shape includes a transverse radiussed 
crest extending between parallel axially aligned shear 
ing edges which are perpendicular with respect to the 
crest. Essentially the wave shapes of one plate section 
would intermesh with those of the other if urged 
toward each other, but preferably essentially with zero 
clearance. 
The transition adapter is terminated to a cable dis 

posed between the plate sections, by the plate sections 
being pressed tightly together with the cable therebe 
tween. The opposed plate sections are integrally joined 
at a cable-receiving end by a hinge comprising two 
hinge sections spaced apart transversely a distance wide 
enough to de?ne a slot for an end portion of the flat 
cable to be inserted therethrough and disposed between 
the hinge sections. 
Each wave shape of the transition adapter will be 

forced against an adjacent surface portion of the cable 
and its crest will de?ect that adjacent surface portion of 
the cable out of the plane of the cable and will stretch 
the conductor portion thus de?ected. Simultaneously, 
the shearing edges of that wave shape cooperate with 
the shearing edges of the adjacent wave shapes of the 
opposed plate section: the shearing edges are aligned 
under zero clearance and pair up so that when the wave 
shapes are forced against the opposite surface of the 
cable, the paired shearing edges penetrate and tear the 
insulating layers and shear the conductor perpendicu 
larly to the wave crest. Preferably an arcuate relief 
shape is formed at each relief recess extending away 
from the other plate section, and each wave shape is 
received into a corresponding opposed relief recess 
with the crest-de?ected cable portion disposed between 
the wave’s crest and the inner surface of the opposed 
arcuate relief shape. Portions of each shearing edge of 
the wave shapes of one plate section of the adapter 
engage newly formed edges of the cable conductor 
sheared by the adjacent wave shapes of the other plate 
section. The cable conductor is sheared at a plurality of 
locations for axial shear lengths of for example 0.25 
inches and substantially without great bulk deformation 
of the metal thereof during the shearing process. Also 
since the shearing is axial with respect to the cable when 
the adapter is terminated on an end of the cable, the 
cable is not materially weakened. Essentially the inter 
meshing adapter wave shapes form a plurality of inter 
locking wave joints with the cable conductor thus de 
?ning a strong termination transversely across the ca 
ble, with the opposing plate sections acting as a zero 
clearance tool and die which will resist opening thereaf 
ter. 

According to an aspect of the present invention, a 
pair of insert members are preferably affixed to and 
predisposed against the outwardly facing surfaces of the 
respective plate sections of the stamped and formed 
adapter body member of the second embodiment, along 
and across the terminating or wave regions thereof. 
Each insert member is shaped to conform to the wave 
region of the associated plate section by having con 
forming wave shapes and by having apertures within 
which the arcuate relief shapes are disposed. Each in 
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4 
sert member is formed of high copper content alloy and 
is malleable so that after shearing the cable, each wave 
shape of the insert member may for example be de 
formed by a staking operation. Each wave shape of the 
insert member would be staked from the outwardly 
facing surface of the insert member to expand the wave 
shape tightly and fully against the sheared edges of the 
cable conductor now beside that wave shape on both 
sides, and also against the adjacent shearing edges of the 
adjacent wave shapes of the adapter body member. The 
insert members are adapted to establish the primary 
electrical connections to the cable conductor, while the 
transition adapter body member provides the strong 
mechanical means of attachment to the cable. 

It is an objective of the present invention to provide 
an adapter for terminating to ?at power cable which is 
easily applied without cable preparation, which results 
in an assured electrical and mechanical connection to 
the cable. 

It is another objective to provide gas-tight joints 
between the adapter and the cable conductor which 
retain substantial stored energy thereat for long-term 
in-service use and do not relax due to heat and vibration 
over time. 

It is also an objective of the present invention to 
provide an adapter which selectively deforms the cable 
in cooperation with the shearing of a plurality of loca 
tions for substantial lengths without materially weaken 
ing the cable conductor, to expose the sheared conduc 
tor edges for the forming of a plurality of electrical 
connections having substantial surface area. 

It is yet another objective to provide an adapter 
which includes a metal portion stiff enough to be capa 
ble of including edges for shearing through a relatively 
thick (0.020 inches) metal conductor at a plurality of 
locations for substantial lengths, while including a metal 
portion capable of being formed to conform tightly 
against substantially the entire surface area of the 
sheared conductor edges with stored energy after cable 
penetration. 

It is still another objective to provide an adapter 
which after cable termination distributes current carried 
by the conductor evenly to selected contact sections in 
an assured manner. 

It is an object of the invention to provide a transition 
adapter with integral means to resist torque from prying 
the plate sections apart and thus to relieve and protect 
the termination. 
Embodiments of the present invention will now be 

described with reference to the accompanying draw 
ings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates an electrical connector for ?at 
power cable utilizing the transition adapter of the pres 
ent invention; 
FIG. 2 is an isometric view of the transition adapter 

of FIG. 1 ready to receive a cable end thereinto for 
termination; 
FIG. 3 is an isometric view of the adapter with the 

inserts exploded from the body member; 
FIG. 4 is a plan view of the body member prior to its 

plate sections being bent back along each other; 
FIGS. 5 and 5A are elevation views showing the 

insert members being affixed to the body member, and 
an enlarged isometric part-sectional view thereof illus 
trating staking; 
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FIGS. 6A to 60 are longitudinal section views of the 
adapter ready to receive a cable end thereinto, after 
receiving the cable end, and after being terminated 
thereonto respectively; 
FIGS. 7A to 7C are cross-sectional views taken 

across the region of the wave termination showing 
respective shearing and two staking operations; 
FIGS. 8A and 8B are views of the two types of stak 

ing blade tips for use in the staking operations of FIGS. 
7B and 7C; 
FIGS. 9 and 10 are microphotographs taken along a 

cross-section of a cable to which a transition adapter has 
been terminated as in FIGS. 7A-C, and an enlargement 
of a single staked wave joint thereof, respectively; 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

FIG. 1 illustrates the connector assembly 10 in which 
the transition adapter 40 of the present invention is used 
to terminate an end 12 of ?at power cable 14 for a 
power distribution system for within electronic devices 
such as computers, copying machines and the like, and 
also for card cage systems such as that disclosed in_U.S. 
Pat. No. 4,846,699‘, Cable 14 is of the type comprising a 
?at conductor 16 such as 0.020 inches thick copper or 
aluminum with an insulative coating 18 extruded there 
around, such as four to eight mils thickness of TEFZEL 
thermoplastic resin (trademark of E. I. DuPont de Ne 
mours and Company) along each surface. After applica 
tion of transition adapter 40 onto cable end 12, the ter 
minated end is secured within a dielectric housing as 
sembly 22 comprising ?rst and second cover members 
24,26 for example. Cover members 24,26 can be hinged 
to facilitate being rotated together and latched to en 
close the terminated cable end. Passageways 28 extend 
inward from mating face 30 to contain the contact sec 
tions of the adapter for mating to corresponding 
contacts (not shown). The housing assembly can be 
con?gured in accordance with the type of contact sec 
tion or sections 42 desired to be formed on the adapter 
40, and also the particular use to which the connector is 
to be put. A variety of contact sections for the transition 
adapter is disclosed in US. Pat. No. 4,834,673. 

In FIGS. 2 and 3, transition adapter 40 of the present 
invention includes at least a body member 44 to which 
the one or more contact sections 42 are joined or are an 
integral part, at mating end 46. Body member 44 also 
includes a cable-receiving end 48 which may be at the 
opposite end from mating end 46. Body member 44 also 
includes a pair of plate sections 50,52 preferably inte 

‘ grally joined at hinge 54 so that the plate sections after 
termination will be disposed in parallel along opposed 
major side surfaces of cable end 12 and clamped onto 
cable 14. Preferably and as shown, hinge 54 is located at 
cable-receiving end 48 although the hinge can also be 
located proximate mating end 46 as seen in FIGS. 11 
and 12. 

Plate sections 50,52 have respective opposed termi 
nating regions 56,58 extending transversely thereacross, 
each comprising a row of spaced wave shapes 60 (see 
FIG. 6A) alternating with relief recesses formed by 
arcuate relief shapes 62. Each of the wave shapes of 
each of the plate sections is located opposed from an 
arcuate relief shape of the other of the plate sections. 
The wave shapes of each plate section extend out 
wardly of the cable-proximate surface 64 thereof and 
toward the other plate section to radiussed crests 66 
(FIG. 6A); the arcuate relief shapes extend outwardly 
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6 
of the cable-remote surface 68 thereof and away from 
the other plate section. Essentially wave shapes 60 of 
each of plate sections 50,52 present a cooperating pat 
tern with wave shapes 60 of the other which are offset, 
and the wave shapes would intermesh if the plate sec 
tions were to be urged against each other about hinge 
54. 

Preferably transition adapter 40 includes insert mem 
bers 100,102 to establish assured electrical connections 
to cable conductor 16. One method of using insert mem 
bers is disclosed in US. Pat. No. 4,859,204. Insert mem 
bers 100, 102 are affixed to cable-remote surfaces 68 of 
respective plate sections 50,52 of body member 44 
across termination regions 56,58 thereof. Each insert 
member 100,102 has a pattern of wave shapes 104 alter 
nating with relief apertures 106 likewise presenting a 
cooperating pattern with those of the other insert mem 
ber after being secured appropriately to body member 
44. Wave shapes 104 include crests 108 and are shaped 
to conform to the adjacent surfaces of corresponding 
wave shapes 60 of the plate section to which the insert 
member is affixed. Preferably each of insert members 
100,102 includes a shaped boss 110 at one end 112 and a 
shaped boss-receiving aperture 114 at the other end 116 
so that upon termination the shaped boss of one insert 
member is received into the boss-receiving aperture of 
the other. 

In FIGS. 2 and 6A cable end 12 is insertable into 
cable-receiving end 48 of transition adapter 40 which 
preferably comprises a slot 70 (FIG. 4) extending be 
tween a pair of hinge sections 72 of body member 44 
joining plate sections 50,52 as is described in US. Pat. 
No. 4,859,205 . It is preferable that plate sections 50,52 
be previously bent almost together about hinge sections 
72 prior to cable insertion, with crests 66 of wave shapes 
60 close enough together so that the spacing therebe 
tween has a dimension smaller than the thickness of 
cable 14, so that cable end 12 deflects plate sections 
50,52 slightly outwardly against spring bias generated at 
hinge sections 72 so that transition adapter 44 self 
retains onto cable end 12 to facilitate handling prior to 
the crimping step to follow. Torque relief of the termi 
nations from cable torque is provided by adapter 40 
being integral at the rearward portions of opposed plate 
sections 50,52 at cable-receiving end 48 joined by bight 
straps or hinge sections 72 and having a spacing there 
between sufficient to receive a cable end therebetween, 
the spacing being about equal to a cable thickness, and 
therefore cable-receiving end 48 can have a low pro?le. 
Placing integral hinges at the cable-receiving end helps 
resist the torque applied on the adapter by the relatively 
wide, relatively stiff cable. Preferably a pair of trans 
verse tabs or ?anges 74 are bent 90° about small radii 
out of the plane of the metal blank from which the 
adapter is formed, along both sides of elongated slot 70, 
thus actually creating the slot. Slot 70 is long enough 
and wide enough to receive therethrough the width and 
thickness of the particular flat cable 14 selected for 
termination by adapter 40, and the radiussed nature of 
the joint from which the ?anges 74 extend respectively 
provides lead-in bene?ts facilitating cable insertion and 
won’t damage the cable during handling and in-service 
use. Hinge sections 72 should be formed to have a radius 
about equal to one half of the cable thickness. Flanges 
74 extend normally outwardly from the cable major 
surfaces 32,34 after termination and provide strength 
after termination to provide improved resistance to 
plate sections 50,52 being deflected apart resulting from 
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torque which may be applied to the transition adapter 
due to stresses on the relatively wide, relatively stiff 
cable. 
FIG. 4 shows the metal blank of body member 44 

prior to application of insert members 100,102 thereto, 
and prior to being bent at hinge sections 72. Blade type 
contact sections 420 are shown at mating end 46; plate 
sections 50,52 are shown on either side of slot 70 and 
?anges 74; and terminating regions 56,58 are seen to 
have a width across body member 44 about equal to that 
of a cable, with recesses 76 on either side of hinge sec 
tions 72 providing clearance for the bosses 110 of each 
of insert members 100,102 (FIG. 3) to extend beside 
body member 44 upon termination to be received in 
boss-receiving apertures 114 of the opposed insert mem 
ber. Terminating regions 56,58 are slit at equally spaced, 
precisely opposed locations during the formation of the 
wave shapes 60 and arcuate relief shapes 62 in a manner 
not creating gaps laterally between the formerly joined 
shearing edges at slits 61. Plate sections 50,52 also in 
clude integral portions 78 forwardly and rearwardly of 
the ends of slits 61. Flanges 74 can be comprised of the 
metal formed from creating slot 70 and are bent 90° 
about small radii. 
Body member 44 can be formed for example from 

strip stock of 0.025 inches thick copper alloy such as 
sold by Olin Corporation under Alloy No. 7025 half 
hard copper alloy, or such as Alloy No. 151 tempered 
hard alloy, Temper No. H05 with annealing for good 
stress relaxation properties. Insert members 100,102 can 
be formed for example of dead soft Copper CDA 110 
generally about 0.066 inches thick with a height at the 
wave crest 108 of about 0.132 inches, and can have a 
length in the axial direction of about 0.326 inches. Both 
the insert members and the body member can be silver 
plated, if desired, to assure the integrity of the electrical 
connection for long-term in-service use. 

Referring to FIGS. 5 and 5A, each insert member 
100,102 can be affixed to a respective plate section 50,52 
by a slight staking operation wherein the insert mem 
bers are tapped by blades 148 centered on the out 
wardly facing surface of each raised wave shape, which 
slightly deforms the insert wave shape laterally against 
the edges of the adjacent arcuate relief shapes of the 
particular adapter plate section to which the insert 
member is being secured. 

In FIG. 6A the assembled transition adapter 40 is 
ready to receive cable end 12 into cable-receiving end 
48, and wave shapes 60 are almost together at upper and 
lower crests 66a,66b. The cable end is inserted into slot 
70 and de?ects plate sections 50,52 apart in FIG. 6B and 
is moved forwardly until leading edge 12 is appropri 
ately located a small distance in front of the terminating 
regions 56,58 but rearwardly of contact sections 420. 
Spring bias at hinge sections 72 creates a gripping of the 
cable by the crests 66a,66b against insulated upper and 
lower surfaces 32,34 of cable 14. In FIG. 6C the transi 
tion adapter 40 has been pressed together by tooling 150 
(FIG. 7A) such as an arbor press. Shearing edges cre 
ated by slits 61 along the sides of wave shapes 60 of each 
plate section have acted in cooperation with those of 
the offset wave shapes of the opposing plate section and 
have ?rst punctured and torn the tough, ductile insula 
tive coating 18 of cable 14 and have sheared the cable 
conductor 16 lengthwise for distances of about 0.25 
inches. Crests 66a,66b have de?ected outwardly and 
elongated the thus sheared portions of cable conductor 
16 forming alternatingly upward and downward arcu 
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ate conductor loops within the opposed arcuate relief 
shapes of the opposing plate section. At each wave 
shape 60 has been formed a wave joint 80. In the present 
embodiment there are shown six wave joints 80 trans 
versely entirely across cable 14, and the transition 
adapter of the present invention can easily be modified 
to create four such wave joints leaving integral adapter 
straps along lateral ends of the termination regions. 

It is believed that the wave shapes assist the shearing 
of the cable by initiating the outward de?ection of the 
cable in opposite directions ?rst at a single point along 
the cable axis (by the wave crest) and then gradually 
axially forwardly and rearwardly therefrom and also by 
initiating the shearing first at that single point simulta 
neously with the de?ection from both surfaces of the 
cable by paired shearing edges having zero clearance. 
The de?ected conductor strips remain integrally joined 
to the cable and the cable is not materially weakened. 
The termination is considered to be controlled and pre 
cise and is performed by shearing edges of the adapter 
itself and without any prior preparation of the cable 
required. Another bene?t of the present invention is 
that since the transition adapter grips the cable after 
cable insertion, handling to place the cable end into the 
application tooling is simpli?ed since the stiff cable itself 
is used for manipulation. 
With reference to FIGS. 7A to 7C, following the 

application of compressive force by planar surfaces of a 
?rst pair of dies 152 of tooling 150 to shear the cable, 
preferably dies 152 remain locked together continually 
pressing most of the outer surfaces of the upper and 
lower portions of the transition adapter 40 against the 
upper and lower cable surfaces 32,34. Dies 152 may 
preferably have limited apertures 154 at each location of 
wave joint 80 and insert wave shape 104 and at both 
insert ends 112,116 to expose bosses 110 and the wave 
joints and insert wave shapes for subsequent staking 
operations. A second step is then performed by a second 
pair of dies 156 in FIG. 7B. Pointed chisel blades 158 
have axially oriented tips (FIG. 8A) and simultaneously 
strike the transition adapter 40 from both above and 
below at each wave joint 80 ?rst along the outer sur 
faces 82 of arcuate relief shapes 62. Referring to FIGS. 
7B and 10, blades 158 penetrate into each wave joint 80 
a selected depth and split the arcuate relief shapes 62 
and also bend the split portions 84 down along the in 
side of the resultant V-shape of a staked wave joint 86 at 
the axial center of the wave. Split portions 84 act as 
paired spring members having free ends 88 which are 
permanently deformed by blades 158 into cable 14. 
With the wave crest 66 of the opposing wave 60 acting 
as a die, free ends 88 act on softer conductor 16 to urge 
portions 90 thereof laterally outwardly even though 
conductor portions 90 may usually remain integrally 
joined to each other. Spring members 84 thereafter trap 
conductor portions 90 against side surfaces 120 of insert 
member relief apertures 106 and retain them against 
surface 120 under spring bias, acting as stif?y compliant 
structures. At the same time an additional set of blades 
160 (FIG. 88) stake bosses 110 into boss-receiving aper 
tures 114 of insert members 100,102, thereby deforming 
the bosses into enlarged shapes within the undercut 
apertures and ?rmly joining the inserts together at as 
sured electrical and mechanical joints 122. 
Then as is shown in FIG. 7C, as blades 158,160 are 

withdrawn but dies 152 remain closed, a third step is 
performed by a third pair of dies 162 of tooling 150. 
Pointed chisel blades 164 have axially oriented tips 
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(FIG. 8A) and simultaneously strike the transition 
adapter 40 from above and below along the outer sur 
faces 124 of each insert member 100,102 at each wave 
shape 104 and between the now-staked wave joints 86. 
Blades 164 thus are pressed into the wave shapes 104 of ' 
insert members 100,102 and split and deform the softer 
copper material laterally and loading the contact inter 
face between the freshly sheared edges of the cable 
conductor portions 90 along each staked wave joint 86 
and the relief aperture side surfaces 120 of the insert 
members. Free ends 88 of spring members 84 also pre 
vent the deflected conductor strips from bulging out 
wardly at the center during staking of the insert mem 
ber wave shapes 104. Blades 158,160,164 may optionally 
be separate members urged into blade-receiving aper 
tures 154 by a separate comb member (not shown). 
FIG. 9 is an enlarged cross-sectional view trans 

versely through an actual termination 92 and represents 
the type of termination resulting from the transition 
adapter described with respect to FIGS. 7A to 7C. Four 
of the six staked wave joints 86 are seen. In FIG. 10 
which is an enlargement of one of the staked wave 
joints 86 of FIG. 9, sheared conductor edges 94 are 
clearly shown tightly against adjacent side surfaces 120 
of adjacent insert wave shapes forming the primary 
electrical connections 96 between the transition adapter 
and the conductor of the cable. Near the axial center of 
each staked wave joint 86, the conductor 16 consists of 
two portions 90 which have been urged laterally out 
wardly with sheared conductor edges 94 being im 
pacted against surfaces 120; the curvature at 96 indi 
cates the existence of substantial column strength creat 
ing stored energy cooperating with the adjacent staked 
insert portions to form an assured electrical connection. 
Dark layered areas 98 within staked wave joints 86 
comprise portions of insulative cable covering 18 which 
have become lodged within available spaces and do not 
affect the assured mechanical and electrical connec 
tions. Measurement of resistance levels of terminations 
formed in this manner indicate acceptably small levels 
of voltage drop, indicating good electrical connections 
after aging at elevated temperatures. Conventional ther 
mal shock tests indicate excellent mechanical stability in 
the terminations. 
Although a transition adapter utilizing the wave 

crimp of the present invention preferably includes insert 
members of softer metal to optimize the termination for 
long-term in-service use, it is foreseeable that a transi 
tion adapter can be used without separate insert mem 
bers and obtain signi?cant bene?ts from the shearing 
action performed by the zero clearance opposing shear 
ing edges of the wave shapes disclosed herein, and ob 
tain wave joints which are mechanically strong and 
which provide substantial surface area of exposed cable 
conductor of the cable for establishing electrical con 
nection therewith. Lateral edges of the wave shapes 
may be serrated if desired thus forming corresponding 
serrations in the sheared conductor edges and increas 
ing the surface area thereof exposed for electrical con 
nection such as by soldering. Also, insert members hav 
ing a different con?guration may be used. The plate 
sections can have two terminating regions instead of 
one, if desired, and can be separate members. Further, it 
is easily seen that an embodiment of the transition 
adapter can be terminated to a side edge of a ?at cable 
rather than an end portion. Other modi?cations to the 
embodiments described herein may be made without 
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departing from the spirit of the invention or the scope of 
the claims. 
What is claimed is: 
1. A transition adapter for ?at power cable of the 

type having a ?at conductor with a thin insulative cov- ° 
ering thereover, for terminating to the conductor and 
electrically interconnecting the conductor to another 
electrical article having contact means matable with 
contact means of the adapter for the transmission of 
power, comprising: 

at least a body member formed from metal having 
spring characteristics and suitable for transmitting 
power, said body member including contact means 
at a mating end thereof and opposed ?rst and sec 
ond plate sections integrally joined at a cable 
receiving end by a pair of bight straps spaced later 
ally apart de?ning a transverse cable-receiving slot 
therebetween, said ?rst and second plate sections 
coextending forwardly from said pair of bight 
straps and slightly diverging to receive a portion of 
the cable therebetween; and 

each of said ?rst and second plate sections include at 
least one ?rst and second terminating region re 
spectively, said ?rst and second terminating re 
gions being opposed from each other prior to ter 
mination to said cable, said ?rst and second termi 
nating regions including opposing arrays of wave 
shapes such that when said ?rst and second plate 
sections are pressed relatively together against a 
portion of the cable extending through said cable 
receiving slot and disposed between said ?rst and 
second plate sections, said wave shapes at least 
deflecting sheared conductor strips of said cable 
adjacent to respective ones thereof and associated 
therewith into opposing respective relief recesses 
de?ned by arcuate shapes associated with said 
wave shapes and thereby exposing sheared conduc 
tor edges for electrical connection therewith, form 
ing a plurality of wave joints. 

2. A transition adapter as set forth in claim 1 wherein 
?rst and second insert members are af?xed to cable 
remote surfaces of said ?rst and second plate sections 
respectively at said ?rst and second termination regions 
thereof, each said insert member having a surface ad 
joining and shaped to conform to a respective said ca 
ble-remote surface and including insert wave shapes 
and insert relief apertures associated and aligned with 
the respective said wave shapes and arcuate relief recess 
shapes of the said respective terminating region, each 
said insert wave shape extending between parallel side 
surfaces aligned with edges of said respective terminat 
ing region, each of said side surfaces comprising an 
electrical connection surface to adjoin a sheared edge of 
a said portion of the cable conductor after termination. 

3. A termination as set forth in claim 2 wherein said 
insert members are staked from a cable-remote surface 
beside said side surfaces of each said relief aperture and 
thereby bulk deformed against exposed edges of said 
sheared and deflected conductor strips, forming gas 
tight electrical connections between said exposed 
sheared conductor edges and adjacent ones of said side 
surfaces of said insert member relief apertures. 

4. A termination as set forth in claim 3 wherein prior 
to said insert members having been staked, said wave 
joints have been split axially and split portions of said 
arcuate relief recess shapes at said wave joints comprise 
stiffly compliant structures, and free ends of said split 
portions having been de?ected inwardly against and 
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into outwardly facing surfaces of the sheared and de 
?ected conductor strips, thereby deforming laterally 
outwardly the conductor strip portions engaged 
thereby and pressing and holding the sheared conductor 
edges tightly against the adjacent side surfaces of the 
insert member relief apertures. 

5. A termination of a terminal to a flat power cable of 
the type having a ?at conductor and a thin insulative 
covering thereover, comprising: 

an end portion of a flat power cable; 
a pair of opposing first and second plate sections of a 
body member disposed against major surfaces of 
said cable portion and having opposed terminating 
regions containing opposed arrays of wave shapes 
and arcuate relief recess shapes extending for 
wardly from a pair of bight straps at a cable-receiv 
ing end of the body member de?ning a slot through 
which said cable portion has been inserted, each 
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said wave shape having at least de?ected an adja 
cent associated sheared conductor strip out of the 
plane of the cable when said ?rst and second plate 
sections were pressed together against said cable 
portion therebetween and into respective opposing 
said arcuate relief recess shapes, thus de?ning an 
array of wave joints; and 

?rst and second insert members af?xed to cable 
remote surfaces of said ?rst and second plate mem 
bers respectively adjacent respective said terminat 
ing regions, each said insert member including an 
array of relief apertures corresponding to and con 
taining respective ones of said arcuate relief recess 
shapes and said sheared and de?ected conductor 
strips and portions of opposing said wave shapes 
which deflected respective said conductor strips 
thereinto. 

i i i i i 


